Non-genomic mechanisms of protein phosphatase 2A (PP2A) regulation in cancer.
Propagation of transient signals requires coordinated suppression of antagonistic phosphatase activity. Protein phosphatase 2A (PP2A) is a broad specificity serine/threonine phosphatase that functions as an antagonist of many signaling pathways associated with growth and proliferation, and endogenous inhibitory mechanisms suppress PP2A activity in response to mitogenic stimuli. These inhibitory mechanisms, including expression and activation of endogenous inhibitor proteins and phosphoregulation of PP2A subunits, are also engaged by aberrant constitutive activation of mitogenic pathways in cancer. Inhibition of PP2A activity has been shown to promote malignant transformation and endogenous inhibitory mechanisms of PP2A have been associated with malignant progression and prognosis in a wide range of cancers. Despite existence of recurrent mutations and other genetic and gene regulatory alterationsin PP2A genes, they collectively appear at relatively low frequency, and in only some cancer types. The non-genomic inhibition of PP2A activity by increased expression of endogenous PP2A inhibitor proteins greatly exceeds the frequency of genetic mutations of PP2A genes in human cancers. This feature makes PP2A an untypical tumor suppressor, and may have influenced its recognition as one of the critical human cell transformation mechanisms. We propose that non-genetic inhibition is the dominant mechanism causing loss of PP2A tumor suppressor function in cancer cells, possibly because these mechanisms do not elicit genomic instability associated with genetic loss of function of specific PP2A subunits.